PCX 



WORLD mmLECTUAL ntOFERTV ORGANIZAllON 
biteroadooa] Bureaa 




INTERNATIONAL APPUCATION PUBUSHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Piatent Ciassifiaitfoa 
Not Classified 



A2 



(11) iDternatkinal Publication NnmlMr: WO 97AW601 

(43) IntenaatiMial Pnblicatkm Date: 9 Jamiaiy 1997 (09.01.97) 



(21) IhtenutkMial ^plicatioii Number: PCr/US96/I05a7 

(22) imeniatioiial FiHng Date: 18 Jime 1996 (ISMM) 



(?0)PriorifylHita: 
60^)02.774 
60^5385 
08/928,455 



20Jiiiiel995(?0j06^ US 
18 October 1995 (18.10l95) US 
5 AihtU 1996 (05M.96) US 



(60) Parent AppHcatioDS or Grants 
(63) Related by Contnmatkm 
US 

Filed on 
US 

Filed on 
US 

Filed <Mi 



60«)02.774(CON) 
20 June 1995 (20i)6.95) 
60^5385 (CON) 
18 October 1995 (18.10.95) 
08/928,455 (CX)N) 
5 April 1996 (05J04.96) 



(71) Applicant (/br ail designated Sates except US): CHIRON 
CORPORATION [USOJS]; 4560 Itoton Street, EmeiyviOe, 
CA 94608 (USX 

(72) Inventors; and 

(75) Inventtn^Applicants (fir US onfy)t WERNETIB- 

HAMMOND, Maiy, EDen [US/US); 16054 Cambrian 



Drive, San Leandro. CK 94578 (US). SHYAMALA, 
Vcnkatakrishna [US/US]; 11430 Sun Valley Drive. 
Oakland, CA 94605 (US). SIANI, Michael [US/US]; 
411 62nd Street, Oakland, CA 94609 (US). BLANEY. 
Jeff [USAJSl; 130 Alta Avenue. Piedmont, CA 94611 
(US). TEKAMP-OLSON, Palrica [USAJS]; 80 Camino de 
Henera, San Anselmo, CA 94526 (US). 

(74) Agents: CHUNG, Ling-Fdng et al.; Chiron Coipoiatioo, 
Intellectual Piqpeity - R440, P.O. Box 8097, Emoyvflle, 
CA 94662-8097 (US). 



(81) Dedgpated States: AU, CA, CN, IL, JP, MX, US, European 
patent (AT. BE, CH, DE, DK, ES, FI, FR, CS, GR, IE, IT, 
LU,MCNUPT,SE). 



Without intematimial seardt report and to be rq»uNisked 
iqton receipt of that report 



(54) Tide: POLYPEPIIDES Wrm INTERLEUKIN-8 RECEPTOR BINDING 
(57) Abstract 



The present invention presents sequences of polypeptides capable of modulating IL8 receptor binding and IL8 recqptor-mediatcd 
biological response. Abo^polyiracleotidesenco^dieinslampolypqitidesattdnietfnds of 



FOR THE PVSPOSES OF mFOSOiATION ONLY 



Codes used to identify States party to ttic PCT on fee front pages of pamphlete paMighiiig international 
plications under llie PCT. 



AM 


AnuoDid 


GB 




MW 


Malswi 


AT 


Aostrift 


GB 


Geoigia 


MX 


Mexico 


AU 


Anstnla 


GN 


Qudcs 


NB 


N«Br 


BB 




GR 




NL 


Nelheriaiidi 


BB 




HU 


Hnnga^f 


NO 




BF 


Biiitriiii ftso 


IB 


balmd 


NZ 


NcvrZcsilssd 


B6 


Bii^BBii 


IT 




PL 


ITHaDO 


Bl 


Bcmn 


JP 




PT 


Pofto^al 


BR 


Biaza 


KB 


Keaya 


RO 


Romania 


BY 


Bcfarm 


KG 


Kyigystas 


RU 


Russian Fsdeialini 


CA 


Canada 


KP 


DcnM)CTatic PMfiift'a RcyuiMic 


SD 


Sudan 


CP 


Centra Afiricm RepiMic 




of Kocea 


SB 


Sweden 


CG 


Congo 


KR 


Repnlilic of Koita 


SG 


Sisgi^oic 


CH 


Swily/jflimd 


KZ 




SI 


Slovenia 


a 


GOiedTvote 


U 




SK 


Skwaida 


CM 




LK 


SriLufti 


SN 




CN 




LR 


Lfljena 


SZ 


SwasBand 


OS 


CBBdmkM'akHi 


LT 




TD 


Chad 


CZ 


CadiRcpvbGc 


W 




TG 


TogD 


DE 


Gennaoy 


LV 




TJ 


TajadtfaB 


MC 


Dcnmric 


MC 




rr 


lYfaudad and Tdbaj^ 


EE 


Etfoda 


MD 


Republic of Moldoni 


UA 


Ukraine 


ES 


Spam 


MG 


Madagascar 


UG 


Uganda 


n 




ML 


Mafi 


US 


United States of America 


FR 




MN 


Moi^o9ta 


UZ 


Uzbekistan 


GA 


Gabon 


MR 




VN 


Viet Nam 



wo 97/00601 



PCrAJS96/10S37 



5 

Potypeptides with Interieulrin^g Recepf Rinding 
Inventors 

Maiy EOa Wernette-Hammond, Venkatakrishna Shyamala, Micbad Siani, JefiTBlaney, and 
10 Patricia Tekamp-Olson. 

Deyariptipn 

Tecimical Field 

15 The invention rdates generally to IL8 nnitants capable of binding to IL8 

receptor 1 (IL8R1) or IL8 receptor 2 (IL8R2). The polypeptides of the present invention 
can be used to inhibit IL8 recq>tor bmding. Further, the polypeptides can be used as dther 
agonists or antagonists to IL8. 

20 parffgfi^^nr ri of the Invention 

utilize dSfEuablenaediators^caUed cytokines, to agn^ A 
super&nmt/ of cytokines are the dienu>kines,wUdhind^ A review article of the 
chemokine superfiunily was written by ^filler et al., Crit Rev Immun 12(1,2): 17-46 (1992) 
and by Baggiofini et al. Adv bununol 55: 97-179 (1994), herein incorporated by reference. 

25 Native luiinanlU acts as a chenioattractant for neutrophils, and] 

granulocytosis upon systemic iqection and skin reaction upon local iqecdon m 
experimental ammals. See Bazzoni et al., (1991) 173: 771-774; Van Damme et al., J Exp 
Med 167 : 1364-1376; Ribwo et al.. Immunology 73: 472-477 (1991). The molecule also 
activates the release of superoxide anions and didts release of primary granule constituents 

30 of neutrophils^ including mydoperoxidase, ^-glucuronidase, and elastase. Native human 
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IL8 mediates tiiese biological activities by binding to its reoqytor and triggering 
transduction, a cascade of reactions uhimately resulting in a biological response. 

Presently, two IL8 binding receptors have been identified and are termed 
"ILSRl" and *7L8R2.'* The amino acid sequence of these polypq>tides are described in 
5 Murphy et al.. Science 253: 1280 (1991) and Hohnes et al.. Science 253: 1278 (1991), 
herein mcorporated by reference. Other proteins can compete with IL8 to bind to IL8R2, 
suchasCR0a,(9t0P,andC3t0r. NAP-2 AM) ENA-78 have been implicated with 
IL8R2 binding by cross-desenatiyation eaq>aimegts witti native IL8 by measuring Ca^. 

These other proteins vAndh can conQ>ete fyr IL8 binding are members of Ae 
10 diemddne&mily. TTiechemokinesareagroiy of stnicturallyandfimctiona^ 

cytoldnes. Recent studies indicated that ttese proteins fimction in the recruitment and 
activation of leukocytes and other cells at sites of inflammation and, therefore, appear to be 
incqK)ftant inflammatoiy mediators. 

15 Disclosure of the Invention 

The object of the invention provides the following polypeptides with altered 
IL8 recq>tor binding characteristics compared to native human IL8: 

R47K: exhibiting the same amino add sequence as native human IL8 excqit 
position 47 is diangedfit>marginine to lysine, SEQIDN0:2; 
20 L49A: exhibiting the same amino add sequence as native human IL8 excqpt 

position 49 is dianged from leucine to alanine, SEQ ID NO:3; 

E48K,L49A: exhilnting the same amino add sequence as native human IL8 
except position 48 is changed from ghitamic add to ly»ne and position 49 is dianged fiom 
leudne to alanine, SEQ ID NO:4; 
25 E48K,DS2N: exhibiting the same amino add sequence as native human IL8 

except position 48 is dianged fitmi ghitamic add to lysine and position 52 is changed firom 
aq>artic add to asparagine, SEQ ID NO:5; 

R47K, E48K, D52N: exhibiting the same amino add sequence as native 
human IL8 except position 47 is dianged fix>m argtnine to lysine, position 48 is dianged 
3 0 fix)m glutamic add to lysine and portion 52 is changed firom aspartic add to aspaiagine, 
SEQIDNO:6; 
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R47K,DS2N: exfaibituig the same amiiio add sequence 
except po^on 47 is changed from argiiime to fysine and position 52 is changed from 
aspartic add to asparagine, SEQ ID NO:7; 

Y13L: exhibiting the same amino add sequrace as native human IL8 except 
5 portion 13 is changed from tyro^e to Iradne, SEQ ID NO:8; 

S14Q: exhibiting the same amino add sequence as native human IL8 except 
position 14 is changed from serine to gManui^ SEQ ID NO:9; 

V41F: exhilnting the same amino add sequence as native human IL8 except 
position 41 is changed from valine to phen^alanme, SEQ ID NO: 10; 
10 D4SR: exhibiting the same amino add sequence as native human IL8 except 

position 45 is diai^ged from a^iartic add to aiginine, SEQ ID NO: 1 1 ; 

L49F: eadiihiting the sanne amino add sequence as native human IL8 ex 
position 49 is dum^ from leudne to ph^^iaianine, SEQ ID N0:12; 

L49S: exhibiting the same amino add sequence as native human IL8 except 
15 position 49 is changed from leudne to serine, SEQ ID NO: 13; 

F21N: esdiibituig the same amino add sequence as native human IL8 excq>t 
po^on 21 is changed from pheiiylalanine to asparagine, SEQ ID NO: 14; and 

Y13L/S14Q: exhibiting the same amino add sequence as native human IL8 
exoq>t position 13 is changed from a tyrosine to a leudne and position 14 is changed from 
20 a serine to a ^itamine, SEQ ID NO: IS, 

Another oi:gect of the mvention is to provide mutants, fragment, and fiisions 
of the foOowing reference pol^pqytides: 

R47K: exhibiting the same amim) add sequence as native human IL8 except, 
poaticm 47 is changed from alanine to lysine, wherein position 47 is not changed fixim 
2 5 lydne in the amino add sequence of the mutants, fragments, or fiisions; 

L49A: exhibiting the same amino add sequence as native human IL8 except 
position 49 is changed from leudne to alanine, wherein position 49 is not changed from 
alanine in the amino add sequence of the mutants, fragmmts, or fiisions; 

E48K, L49A: odubiting the same amino add sequence as native human IL8 
30 except position 48 is changed from glutamic add to lysine and position 49 is changed from 
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leucine to alanme, iirfieran posi^ 

changed from alanine in the amino add sequence of the mutants^ fragments, or fiinons; 

E48K, D52N: exhibiting the same amino add sequence as native human IL8 
except position 48 is changed from glutamic add to lysine and po^on 52 is changed from 
5 a^artic add to aspamgine, \^«dn position 48 is not changed fi^m lysine and po^on 52 
is not dianged from a^aragme in the amino add sequence of the mutftnt s^ fiagmmts, or 
fiisions; 

R47K, E48K, D52N: exhibiting the sanieanimo add sequence as natiw 
human IL8 except poation 47 is changed from aigmine to fyane, position 48 is changed 
0 from ghitamic add to lysine and positkm 52 is ^^ngip^ from aspaitic add to asparagine^ 
ivlierein poshion 47 is not dianged from tyane, po^ 

position 52 is not dianged from a^aragine m the amino add sequence of the mutants, 
fragments, or fiisons; 

R47K,DS2N: esduintuig the same amino add sequence as native huma^ 
5 excq)t po^on47 is dianged from arghiine to lysine and position 52 is changed from 
a^artic add to asparagtne, \^eretn position 47 is not changed from ly^ne and position 52 
is not changed from a^aragine in the amino add sequence of the mutants, fragments, or 
fiisions; 

Y13L: exhibiting the same amino add sequrace as native hunoanlLS except 
0 position 13 is chained from tyrosine to loidne; wherein position 13 is not changed from 
leucine m the ammo add sequence of the mutants, fragments, or fiiam^ 

S14Q: exhibiting the same amino add sequence as native tnitwan IL8 CKCGpt 
position 14 is dianged from serine to gjutamine, wherein position 14 is no 
^utamine m the amiiio add sequence of the mutants, fragments, or fiisions; 
S V41F: exMnting the same amino add sequence as native hiiman list fxcgyt 

po^on41 is dianged from valine to phenylalanme, wherein position 41 ^ 
from phenylalaiiine in the amino add sequence of the mutants, fragmmts, or fiisions; 

D45R: exhibiting the same amino add sequence as native human IL8 excq>t 
position 45 is dianged from aspartic add to ai]^nine, whrardn po^on 45 is not changed 
3 from argvdne in the amino add sequence of the mutants, fi:agments, or fiisions; 
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L49F : exbibitiiig tbe same ammo add sequence as native human IL8 except 
position 49 is dianged from leudne to phoiyialanine, ^erdn position 49 is not changed 
from phoiylalanine m the amino add sequence of the mutants, fragments, or fimons; 

L49S: exhibiting the same amino add sequence as native human IL8 excq>t 
5 position 49 is changed from loidne to serine, wherein portion 49 is not changed from 
serine in the amino add sequence ofthe mutants, fragments^ orfiisions; 

F21N: exhibitixie the same amino add sequence as native human IL8 except 
postion21 is dianged from phenylalanine to a^aragme^iwfaereinpo^ is not 
dianged from aspaiagine m the amino add sequence of the mutants, fragments, or fiisions; 
10 and 

Y13L/S14Q: esdubtdng the same amino add sequence as native human IL8 
except portion 13 is dianged from tyrosine to leudne and position 1 4 is changed from 
serine to glutamine, indierein position 13 is not dianged from leudne and position 14 is not 
dianged from ghitamme in the amino add sequence of tiie mutants, fragments, or fiisions. 

15 

Yet another object of the invention is a method of inhibiting receptor 
binding of native IL8 comprising: 

(a) providing a polypeptide with altered IL8 receptor binding; 

(b) contacting the recqptor with an eflfective inhibiting amount of 
20 thepolypqytide. 

Also, another object of the invention is a metiiod of modulating an IL8 
receptor-mediated biological le^onse conqirisang: 

(a) providing an pofypeptide with altered IL8 receptor buiding; 

25 (b) contacting a cdl that produces an ILSrecqitor with an 

effective modulating amount of the polypqitide. 
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Modes of Cany mp Qiif Th ^ Invention 
A. Definitions 

A "native IL8 polypqrtide" refits to a polypqrtide wiudi is idmtical to a 
sequence recovered from a source \^di naturally produces IL8, sudi as human, bovine, 
5 pordne or other mammalian sources. Native IL8 may be vary in length from spedes to 
^edes. An exanQ)le of native is the native human lUv^di has the amino a^ 
sequence shown in SEQ ID N0:1. 

Reference polypeptides rdEer to polypeptides with the following the amino 
add sequences: 

10 R47K: exhiUtiiig tiie same amino add sequence as native human lU 

position 47 is dianged from ai0nime to lyane, SEQ ID NO 

L49 A: eodiibiting tihe same amino add sequence as native iniman il8 excqit ^ 
position 49 is dianged from leudne to alanine, SEQIDN0:3; 

£48K,L49A: esdubitii^ the same annuo add seqiience as native human IL8 
15 excq^ position 48 is dianged from ghitamic add to lysine and position 49 is 
leudne to alanine, SEQ ID NO:4; 

E48K, D52N: exhibiting the same amino add sequence as native human IL8 
except portion 48 is changed from ghitamic add to lysine and portion 52 is changed from 
aspartic add to a^aragine, SEQ ID NO:S; 
20 R47K, E48K, DS2N: eadiibiting the same amino add sequence as native 

human IL8 exsx^ po^on 47 is changed from alanine to lyane, posstion 48 is dian^ 
from glutamic add to lyane and position 52 is changed from aspartic add to asparagtne, 
SEQIDNO:6; 

R47K, DS2N: esdubitfaig the same amino add sequoice as native human IL8 
2 5 excqyt poation 47 is dianged from arginine to fysine and portion 52 is changed from 
a^artic add to a^aragine, SEQ ID N0:7; 

Y13L: exhibiting the same amino add sequence as native human IL8 except 
position 13 is dianged from tyrosine to laidne, SEQ ID N0:8; 

S14Q: exhibiting the same amino arid sequence as native human IL8 excq>t 
30 position 14 is changed from serine to ^utamine» SEQ ID N0:9; 
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V4 1 F: exiubitii^ the same amino add sequence as native human IL8 excqyt 
position 41 is changed from valine to phra^alanine, SEQ ID NO:10; 

D4SR: esdiibiting the same amino add sequmce as native human IL8 except 
posdon 45 is changed from aspartic add to arghnne, SEQ ID NO: 1 1 ; 
5 L49F: exhibiting the same amino add sequence as native human IL8 except 

position 49 is changed from leucine to phenylalanine, SEQ ID NO: 12; 

L49S: exhibiting the same amino add sequence as native human IL8 except 
position 49 is changed from leudne to serine, SEQ ID NO: 13; 

F21N: exhibitiiig the same amnio add sequence as native human except 
10 position 21 is changed from phen^alanme to aq[)anigi^ 

Y13L/S14Q: esdnbitmg tiie same amino add sequence as native human IL8 
excqyt position 13 is dbanged from a tyrosine to a leudne and position 14 is chained from 
aserinetoagfaitamme^SEQIDNO: IS. 

"Mutants" are polypeptides fbat contain amino add substitutions, ddetions, 
15 insertions compared to the refoience polypeptides. Mutants of the refa^ce 

polypeptides having an amino add sequence which retain at least 80% amino add sequence 
identity with a reference polypeptide; more typically, at least 85%; even more typically, at 
least 90%. Preferably mutants will retain at least 92% amino add sequence identity with a 
reference polypeptide; more preferably, at least 95%; even more pref^ably, at least 98%. 

2 0 Further, the mutants of the reference polypq>tides will retain at least 50% receptor bindiiig 

or biological activity with a reference polypeptide; more typically, at least 60%; even more 
typically, at least 75%. Preferably inutaiits will retain at least 80% receptor binding or 
biological activity with a reference polypeptide; more prrferably, at least 85%; even more 
preferabfy, at least 90%; even more preferabfy, at least 95%. 
25 "Fragments" possess the same amino add sequence of the nmtants or 

reference except the fragments lack the amino and/or caibox^ tenmnal sequences of the 
reference polypeptides. The loimber of amino adds that are truncated is not critical as long 
as the fragment retains at least 50% receptor binding or biological activity of a reference 
polypeptide; more typically, at least 60%; even more typically, at least 75%. Preferably 

3 0 fragments will retain at least 80% receptor binding or biological activity of a reference 

poIypq>tide; more prefmd)ly, at least 85%; even more preferably, at least 90%; even more 
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preftrab]y,atleast9S%. Further, fi^gments will retain at least 80% amiiio adid sequence 
idmtity with a reference potypeptide; more typically, at least 85%; evm more typically, at 
least90%. Preferably fiisionswiU retain at least 92% amino add sequence identic 
refo^ce polypq)tide; more preferably, at least 95%; even more preferably, at least 98%. 
5 "Fusions" are nnitants, fragments, or the reference polypeptides that also 

inchide amino and/or carboxyl terminal amino add extensions. Thefiisions, justasthe 
mut a nts, fragments^ retain at least 50% recq>tor bmding or biological activity of a reference 
polypeptide; more typically, at least 60%; even more typicaDy, at least 75%. Preferably 
. fiisimis wiQ retam at least 80% recqrtor tending or biological activity of a reference 

1 0 polypeptide; more preferably, at least 85%; even more preferably, at least 90%; even more 
preferably, at least 95%. Further, fiiaonswiU retain at least 80% anuno add sequence 
identity wiA a reference polypeptide; more typically, at least 85%; even more typically, at 
least 90%. Preferably fesionswiD retain at least 92% amino add sequence identity wiA 
reference polypeptide more preferably, at least 95%; even more preferd>ly, at least 98%. 

15 By "modulating an IL8 receptor-mediated biological response" is meant 

either increaaoig or deoea^g the inddence of one or more cdhilar activities normally 
tri^oed by the binding of IL8 to its receptor. The nature of these activities may be 
biochemical or biophysical. For example, a substance would "modulate an IL8 receptor- 
mediated biological response" if it does not stimulated the same signal transduction activity 

20 as IL8 when the polypq^des of the instant invention bmds to an IL6 receptor. 

More particularly, a cascade of Inochemical reactions is triggered when IL8 
bmds to its receptor. Accordixi^,knIU inhibitor wiU "modulate an IL8recqytor- 
mediated biological response" vAen it causes an inoease or decrease m any one of these 
reactions. Odierbiologicd activities attributable to II^i;^di can be measured!^ 

25 determine modulation mdude; for exanq)le, neutrophil chemotactic activity, methaseued 
using assays described in Sdirod^ et al., J Immunol 139: 3474-3483 (1987). Also, 1L8 
has been implicated in rapid mobilization of hematopoietic st^ cdls (Laterveer, et al. 
Blood 85: 8 2269-2275 (1995)) and implicated signal transduction in T-lymphocytes 
(Bacon et al., J Immunology 154: 3654-3666 (1995)). 

30 An "effective mhibiting amount" of the polypeptides of the instant invration 

refers to an amount suflBdmt to block the binding, in whole or m part, of native IL8 to an 
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ILSiecqitor. Typically, an effiscth^ ainouiit in^ 

recq^bindiiig. More typically, the polypq>tides tnhibh at le^ 

the polypeptides inhibit at least 60% of the native IL8 recqitor binding; most preferably at 

least 70%. 

5 The term "effective modulating amount" or a polypeptide of the instant 

inventicMi refers to an amount sufficient to cause a diange in an IL8 recqstor-mediated 
bblogtcal activity, as desoibed above. Typically, an eflfective anxnint causes a change at 
least 20% conqxared to the response to native IL8 recqytornnediated biological response. 
More typically, tfiepo^peptides cause a change of least 40%, even more typically at least 
10 60% oftfae native IL8 receptor tnnduig; most pre&iabty at least 100%. 

B. QenmaMedipd 

The foDoiving reference polypqytides have altered IL8 receptor Innding 

diaracteristics as conq>ared with native human UJi. Such polypeptides, as well as mutants, 
15 fragments, and fiiaons of these polypeptides, can be produced by s^thesizing the de^ed 

ammo add sequence and refolding the polypeptide. See, for example, Claik-Lewis et al., J 

BiolChem269f23V 16075-1081 (1994). 

The ref^ence polypeptides with altered IL8 receptor binding characteristics, 

and mutants, fragment, and foaons of such, can also be constructed utilizing Produced by 
20 recombinant methods. 

Uang lecondnnant methods^ a codmg sequence fr>r the desired polypeptide 

can be constnicted synthetically or by altering the coding sequence of native IL8 

polypeptides. For example; the codii^ sequence ofnativelLS polypeptides can be 

determined by screening libraries using probes based on published sequences. 
25 Aheamativdy, synthetic genes can be niade using codons prefen^ed by the h^ 

encode the desired.polypq>tide. See Urdea g/ g/^ Pmc Natl AmH Sd. USA 80: 7461 

(1983). 
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The native lU sequmces am be altered to CQ^ 
sequoicesortiieimitaxits^fiagmeiits^orfiisiQnsofA^ For 
exaiiq)le,niutaiit8canbe<TOrtedbymaldngconser^ The 
following are exanq)les of conservative substitutions: Gly <^ Ala; Val o De o Lea; Asp 
5 <^Cai;Lys«^AiKAsn4^Gln;andPhe<^Trp<->Tyr. Mutants can also comain amino 
add ddedons or insertions conq>ared to the refom:e polypeptides. 

Mutants of the refaence potypqitides having an amino add sequence wUdi 
retain at least 80% amino add sequoce idmtity vvitt 

Really, at least 85%; even more ^ca%, at least 90%. Prefaably mutants will r«ain at 

10 least 92% ainino add sequem» identify with a r^r^^ 
least 95%; even more preferably, at least 98%. 

Fragments possess the same amino add sequence of the Tmitants or 
reference except the fragments ladc the amino and/or caiboxyl tominal sequences of the 
reference polypeptides. The number ofamino adds that are truncated is not critical as long 

15 as the fragment retains at least 70% of the IL8 receptor bindmg of a reference polypeptide; 
more typically, at least 75%; even more typically, at least 80%. Preferably mutants will 
r^ain at least 85% amino add sequwice identity with a reference polypeptide; more 
preferably, at least 90%. The coding sequence of such fragments can be easily constructed 
by deaving the unwanted nudeotides from the mutant or reference polypqrtide coding 

20 sequences. 

Fuaons are mutants, fragments, or tiie reference polypeptides tiiat also 
indude amino and/or caibox^tenninal amino add extenfflons. Thefiisions, justasthe 
mutants, fragments, at least 70% of the IL8 recqrtor bmdiii^ 
polypeptide; more typicaUy, at least 75%; even nwrctypicaDy, at 1^ Preferably 
2 5 mutants wiU retam at least 85% amino add sequence identity witii a reference polypeptide; 
more preferably, at least 90%. Codmg sequence ofthefijsions can be constructed by 
ligating synthetic polynudeotides encoding the additional amino adds to fragment, mutant, 
or reference polypeptide coding sequences. 



30 
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At the mhuiiiuiii, an esqiresffi 
operaUe in the host cdi and opend>ty linked to the de^^ E7q>iesdon 
vectors may also indude signal sequences, terminators, sdectable markers, origins of 
rq)lication, and sequences homologous to host cdl sequences. These additional elemrats 
5 are optional but can be included to optimize expres^on. 

A promoter is a DNA sequ^ice upstream or 5 * to the desired coding 
sequence to be expressed. The promoter wiU initiate and ri^;ulate expression of the coding 
sequence in the desired host cell. To imtiate expression, pnnnoteF sequences hind SNA 
polymerase and initiate the downstream (3*) transoiption of a cocfing sequence ie.g. 

10 structural gene) mto mRNA. A promoter also have DNA sequences Aat regulate the 
rate ofex|»ession by enhancing or q>ecificalty inducing These 
. sequences can overiap the sequences that initiate esqxression. Most host cdl systems 
induderegubtoiy sequences within the promoter sequences. For exanq>le, when a 
rq)ressor protein bmds to the lac operon, an£ cofi regulatory promoter sequence, 

15 transcription ofthe downstream gene is inhibited. Anotho^ example is the yeast alcohol 
ddiydrc^enase promoter, which has an upstream activator sequCTce (UAS) that modulates 
expres^on in the absrace of a readily available source of ^ucose. AdditionaUy, some viral 
enhancers not only amplify biit also r^[ulate expression in mamnoalian celk. These 
enhancers can be incorporated into mammalian promoter sequences^ and the promoter will 

20 become active only in the presence of an inducer, such as a hormone or enzyme substrate 
(Sassone-Corsi and BoreOi (1 986) Trmds Genet 2:21 S; Maniatis et cd. (1987) Sdmce 
mi237). 

Functional non^natural promoters may also be used, for exanspl^ synthetic 
promoters based on a consensus sequence of dififerentpromotars. Also, eBective 

2 5 promoters can contain a regulatoiy region linked with a heterologous expresdon initiation 

r^oa Examples pfl^brid promoters are the £ a>/i lac operator hn^ 
transcription activaticm region; the yeast alcohol ddiydrogenase (ADH) regulatory 
sequence linked to the yeast glyceralddiyde-3-phosphat&-ddiydrogenase (GAPDH) 
transcription activation r^on (U.S. Paterrt Nos. 4,876,197 and 4,880,734, incorporated 

3 0 hoetn by ref^^ce); and the cytomegalovirus (CMV) enhancer linked to the S V40 (simian 

virus) promoter. 
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The desired codii^ sequace may also be linked m re^^ 
sequmce. The signal sequence fragment typica% encodes a pq)tide coc^ 
hydrophobic amino adds wUdi dkects the desired polypeptide to the cell membrane. 
Prdferably, there are processing ^tes encoded between the leader fragment and the gene or 
5 fragm^thereoftiiatcanbedeavedeitherm vnvormvi^a DNA oicodmg suitable 
signal sequences can be derived from gmes for secreted endogenous host cdl proteins, 
such as the yeast mvertase gene ^ 12 873; JP 62,()%,086), the A-fictor gene (^^ 
Patfflt No. 4,S88,684X inteifisfon agnal sequence (EP 60 057). 

A preferred dass of secreticm leaders^ for yeast esqiresston, are those that 

10 enq>toy a fragment ofthe yeast alphar&aor gene, which contains both a "pre" signal 
sequence, and a "pro" n^on. The types ofalpha-fictor fragments that can be employed 
indude the foU-length pre-pro alpha fiurtor leader (about 83 amino add residues) as wdl as 
tnmcated alpha-&ctor leaders (typically about 25 to about 50 amino add residues) (U.S. 
Pateit Nos. 4,546,083 and 4,870,008, incorporated herrin by refeence; EP 324 274). 

15 Additional leaders enq)loymg an alpha-fector leader fragment that provides for secretion 
indude hybrid alpha-frctor leaders made with a presequence of a first yeast signal 
sequence, but a pio-r^on from a second yeast alpha-&ctor. (See e,g., PCT WO 
89/02463.) 

Typically, terminators are regulatory sequences, such as polyadoiyiation and 
20 transcrq[ytion termination sequences, located 3' or downstream of the stop codon of the 
codii^ sequences. Usually, the tenninator of native host cdl protdns are operable when 
attached 3' ofthe desired coding sequences. ExBooples are tiie&KchaFvn^^ 
alpha-fiictor terminator and the baculovnm terminator. Further, viral terminators are also 
operable in certain host cells; for instance, the SV40 terminator is fonctional in CHO cdls. 
25 For conveniencei, sdectable maik^ an origin of rq;>lication, and 

homologous host cdls sequences may optionally be included in an expression vector. A 
sdectable marker can be used to screen for host cells that potentially contain the expression 
veaor. Such markers may render the host cell immune to drugs sudi as ampidllin, 
diloramphemcol, eiythron^dn, iieomydii, and tetracycline. Also, markars may be 
30 bio^nthetic genes, such as those in the histidine, tryptophan, and leudne pathways. Thus, 
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v^en leucine is absent from the media, for example, only the cells with a biosynthetic gene 
in the loidne pathway will survive. 

An origin of rq>lication may be needed for the expression vector to replicate 
in the host cdl. Certain origins of replication enable an e>q>ression vector to be reproduced 
5 at a high copy number in the presence ofthe^propriate proteins within the cell. Examples 
of origins are the 2^ and autonomously replicating sequences, which are effective in yeas^ 
and the viral T-antigen, dBfective in COS-7 cells. 

Expression vectors may be int^rated into tiie host cell genome or remain 
autonomous witlmi the cell. Polynucleotide sequences homologous to sequences within the 
host odl genome may be needed to int^rate the eaqiression cassette. The homologous 
sequeiK%s do not ahvays need to be linked to the ex{nesaon vector to be e£fect^ For 
example, expression vectors can mt^rate into tiieCHO genome via an unattached 
dihydrofolate reductase gene. In yeast, it is more advantageous if the homologous 
sequ^ices flank the e3q)resfflon cassette. Particulariyusdiil homologous yeast genome 
sequences are those disclosed in PCT WO90/01800, and the H[S4 gme sequences, 
described in Genbank, acces^on no. J0I33 1 . 

The dioice of promoter, terminator, and other optional elements of an 
expression vector will also depend on the host cdl chosen. The invention is not dq>endent 
on the host odl selected. Convenience and the levd of piotdn expression will dictate the 
optimal host cdD. A variety ofhosts for ejqsres^on are known mtiie art and available £rom 
tfie American Type Culture CoUection (ATCC). Bacterial hosts suitable for expres^ng the 
desired polypeptide include^ without limitation: Can^Iobacter, Bacillus, EscheriddOy 
LaciobacUbts, Psemkmonas^ SUphylomccus^ and Streptococcus. Yeast hosts fiom the 
following genera m^ be utilized: Candida, Htmsemila^KhiyyeroniyceSyPic^ 
ScKxharomyces, SdmosacdKorom^ Inmiortalized mammalian host cells 

nidudebut arenot limited to CHO cdls, HeLacdls, baby hamster kidn^ (BHK) cells, 
monkey kidney cells (COS), human hq)atocelluIar carcinoma cdls (e.^.. Hep G2), and 
other cdl lines. A number of insect cell hosts are also available for expression of 
heterologous protdns: Aedes aegypti, Bombyx mori, Drosophila melanogaster, and 
Spodoptera frugipercki (PCT WO 89/046699; CaiboneD et al,, (1985) J. ViroL 56: 153; 
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Wright (1986) Nature 321 :718; Smith et al., (1983) Mol. Cdl. Biol 3 :2156; and see 
graieraDy, Fniser, et cd. (1989) In Vhro Cdl. Dev. Biol 25:225). 



Transform ation 

5 After vector construction, the desired polypeptide expres^on vector is 

inserted into the host cell. Many transfonnation techniques e^dst for inseitingegq)resffl 
vectors into bactmal, yeast, insect, and mammalian cells. The transformation procedure to 
introduce the expresaon vector dq>ends upon the host to be transformed. 

Methods of mtroducti^ exogenous DNA into bacterial hosts are weD- 

10 known mtte art, and typically pn>tocolmdudeseftfaert 

other agents, such as divalent cations and DMSO. DNA can also be mtroduoed into 
bacterial cdls by dectroporation or vhal infection. Transformation procedures usually vary 
with die bacterial spedes to be transformed. See e,g., (Masson et al. (1989) FEMS 
MicrobioLLffl. 60:273; Paha et al, (1982) Prnc Katl, Anarf Sd USA TO:5582; EP Publ. 

15 Nos. 036 259 and 063 953; PCT WO 84/04541, BadUusX (MiUer et al. (1988) Proc. Natl. 
Agad. Sd. 85:856; Wang e/ a/. (1990) J. Bacteriol. 172:949, Campylobacier\ (Cohen et 
_ cd. (1973) Proc. Natl. Acad. Sd. 69:2110: Dower g/g/. fl988) Nucldc Adds Res 
16:6127; Kushner (1978) "An nnproved method for transformation oi Escherichia coli 
wiA CoEl-derived plasmids in Genedp Knpfin eerine: Proceedings of the TntematintiAl 

20 Symposium on Gaietic Enginemng (eds. RW. Boyer and S Kficftgi^); Mandel et al 

(1970) J. MplPipl 52:159; Taketo nQM^Rincfmn Rinphyf A|^^qao-qiq. Escherichia), 
(Chassy g/o/. (1987) FEMg Mcrpbiol L^. 44:173 LactobaciUus); (Fiedler e/ a/. (1988) 
Anal, Bio^^hem 170:38, Psetukmanas); (Augustin et al. (1990) FEMS MicrobioL Lett 
66:2(B, StaphyhcocciisX ^arany et al, (1980) J. Bacteriol. 144:698; Hariandcr (1987) 

25 "Transformaticm of Strqptococcus lactis by dectroporation," m Streptococcal Genetics (ed. 
J. Ferretti and R Qurtiss HI); Perry et al, (1981) Infec. Imnmn. 32: 1295; Powell et al. 
(1988) ApdI. Enviro n. Mcrobiol. 54:655; Somkuti et al, (1987) Proc. 4th Evr Cnnpr 
Biotedmology 1:412, Streptococcus), 

Transformation methods for yeast hosts are well-known in the art, and 

30 typically mdude either the transformation of spheroplasts or of intact yeast cdls treated 
with alkah cations. Electroporation is another means for transforming yeast hosts. Seefor 
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exanqrie, Methods in Enzymolosy : Volume 194, 1991» "Guide to Yeast Genetics and 
Molecular Biology.** Transfonnation procedures usually vaiy with the yeast sp 
transfonned. See e.g., (Kurtz et cd, (1986) Mol. Cell. Biol. 6: 142; Kunze et al. (1985) I 
Basic MicrobioL 25:141: Candida^ (Gleesone/o/. (1986) J. Gen. Microbiol. 132 :3459: 
5 Rpggeikainp et al. (1986) Mol. Gm. Genet. 202:302; Hansenuld); (Das et al, (1984) 1 
BacterioL 158 : 1 165; De Louvencourt et al. (1983) J. Bacteriol. 154 : 1 165; Van den Berg et 
al. (1990) Bigfre^^Qgy 8:135; Kbonfenmyces)\ (Cr^ etal. (1985) Mol. Cefl. Biol. 
5:3376; Runzee/ a/. (1985^ 1. Baaac Microbiol. 25:141: U.S. Patent Nos. 4,837,148 and 
4,929,555; «ctejr);(Hinnene/a^. (19781 Proc. Natl. Acad. Set. USA 75:1929: Ito etal 

10 (19831 J. Bacteriol. 153 :163 Saccharantyces); (Beach and Niirse (19811 Nature 300:706: 
ScMzosaccharomyces); (Davidow ei al. (1985) Curr. Genet. 10:39; Gaillardin et al, (1985) 
Curr. Genet. 10:49; Yarrowid). 

Methods for introducing heterologous polynucleotides into mammalian ceDs 
are known in the art and inchide viral infection, dextran-mediated transfection, calcium 

15 phoq>hate precipitation, polybrene mediated transfection, protoplast fu^on, electro- 

poration, encapsulation of the polynucleotide(s) in liposomes, and direct microiqection of 
the DNA into nuclei. 

The method for construction of an e?q>resaon vector for transfonnation of 
insect ceDs for e9q)ression of recombinant herein is slightly different than that generally 

2 0 qiplicable to the construction of a bacterial expression vector, a yeast esqnresaon vector, or 

a mammalian expression vector. In an embodiment ofthe present invention, a baculovirus 
vector is constructed m accordance ^with tedmiques that are Imo^ in ti^ 
as described in Kitts et al., BioTechniques 14: 810-817 (1993), Smith et al., Mol. Cett. 
Biol. 3: 2156 (1983), and Ludcow and Swnm^, Virol. 17: 31 (1989). In one embodimmt 
25 of the presnt hwmtion, a baculovirus expression vector is constructed substantial^ m 
accordance to Summers and Smith, Texas Agricultural Experiment Station Bulletin No. 
1555 (1987). Moreover, materials and methods for baculovirus^nsect cell expression 
systems are commaidally available in kit form, for example, the MaxBac® kit fix)m 
Invitrogen (San Di^o, CA). 

3 0 Also, methods for introdudng heterologous DNA into an insect host ceQ are 

known in the art. For exanq)le, an iiisect ceD can be infeaed with a virus containing the 
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desired coding sequence. Whea die vinis is repUcatii^m the infected cdl^th^ 
poIypq)tideivin be expressed if opei^tylin^ Avarietyof 
suitable insect cells and viruses are known and indude foUoiving without limitation. 

Insect cdls from any OTd& of the Class Insecta can be grown in the media of 
5 dus invention. The orders Diptera and Lqridopt^ are preferred. Example of nisect 
q)edes are listed in Wdss ••Cdl Culture Mediods for 

Baculoviruses," in Granados a/, (eds.). The Biology of BaculQvinisi>«' Vol. n Practical 
AppKqrtipn for Insect Cpntrpj PP- 63>87 at p. 64 (1987). Insect ceDlines derived from the 
following insects are exemplary: CoiTwxqpaa/myieo/ie/^ 

10 Tridwpbma m (pn^rably, cell line TN-368); AutogrcqOi califomica; S^xxkjptem 
Jh^pmta (preferably, cell line S9); Lymamria i£spar,Kiconestra bmssicae; Aedes 
albopictus; Orgyiapxudaisugcaa^ Neodiprio sertifer, Aedes aegypti\ AnAieraea eucafypti\ 
Qnofrimoschema cperceutteUr^ GaUeria melbmella; Spodoptera Biiolaris; Bkxtetta 
gprmamc^ DrosopMa mekmogasier^ HettoOas zear, Spodoptera adgua, Ractnpbisia ou\ 

15 flo&a interpunctelkr^ Amsaeta mooTei\ Agrotis c-nigrum, Adataphyes orami\ Agrotis 
segetum; B<mbyx mori; Hypommeuta matinelbi;^ Colias eurytheme\ Anticarsia 
germmetalia\ Apanteles meIanoscelu\ Arctia caja; and Porthetria dispar. Preferred msect 
ceU lines are ftom Spodoptera frupperda, and especially prefored is cell line Sf9. The S© 
cefl line used in the exanq>les herdn was obtained from Max D. Summers (Texas A& M 

20 University, CoHege Station, Texas, 77843, U.S.A.) Other S firugjtperda cdl lines, such as 
IPI^Sf-21 AE m, are described in Vaugjm et al.^ fa Vitro 13: 213-217 (1977). 

The msect cdl lines of this invention are suitable for the reproduction of 
numerous insect-patfiogenic viruses such as parvoviruses, pox viruses, baculoviruses and 
ifaabdcoviruses, of \rfiich midec^lyhedrosis viruses (NPV) and granulosis vinises (GV) 

25 from the group of baculoviruses are pre&ned. Further preferred are NPV viruses such as 
those from Autographa spp., Spodoptera spp., Trichophisia spp., RacMplusia spp., Gallaai 
q)p., and Lymantria spp. More preferred are baculovirus strain Autographa califomica 
NPV (AcNP V), Racfuphma ou NPV, Galleria mellonella NPV, and any plaque purified 
strains of AcNPV, such asE2, R9, SI, M3, characterized and described by Smith a/., J 

30 Virol 30: 828-838 (1979); Smith e/ a/., J Virol 33: 311-319 (1980); and Smith a/., Virol 
89:517-527(1978). 
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Typicalty, insect cdls ^^odcjpWrafirupperda type 9 (SF9) aie infected with 
baculovinis stXBinAuU^rapha califimucaJfPV (AcNPV) containing the deared coding 
sequence. Such a baculoviim is produced by honiologous recombination between a 
transfer vector containing the coding sequence and baculovinis sequences and a genomic 
5 baculovinis DNA. Preferably, the goiomic baculovinis DNA is linearized and contains a 
ifysfiinctional essential gene. The tran^r vector, preferably, contains the nucleotide 
sequences needed to restore the (fys&nctional gene and a baculovirus pol^iedrin promoter 
aiidtenmnatoropefably finked to the desired coding sequent (SeeKhtse/o/., 
BioTechntques 14fS;>: 810-817 (1993). 

10 The transfer vector and finearizedbaodovinis genome are transfe(^iito 

SF9 insect cells^ and tiie resulting viruses probabfy containing the desired coding sequoce. 
Without a fiinctional essential gene the baculovirus genome cannot produce a viable virus. 
Thus^ die viable vinisesfitim die traiisfecdon most likdycorttain the de^redco^ 
sequence and the needed essential gene sequences from the transfer vector. Further, lack 

15 of occhision bodies in the infected cells are anoth^ verification that the desired coding 
sequence was incorporated into the baculovirus genome. 

The essential gene and tiie pol^edrin gene flank each other in the 
baculovirus genome. The codmg sequence in the transfer vector is flanked at its S' with the 
essential gene sequences and the polyfaedrin promoter and at its 3* with the polyhedrin 

20 terminator. Thus, vAm the desired recombination event occurs the desired coding 
sequence displaces the baculovinis pol^iedrin gene. Such baculoviruses without a 
polyhedrin gene win iiot produce occhision bodies in the infected cdls. Of course, another 
means for determining if codiiig sequence was incorporated into the baculovirus genome is 
to sequence the recombinant baculovirus genomic DNA. Ahematrvdy, expression of fhe 

25 desired polypeptide hy cells infected with the recwnhinant baailovinis is another 
verification means. 



Assays for Detam ming the IL8R1 Bmdii^ 

Receptor binding assays herein may utilize cells that naturally produce the 
3 0 IL8R1 receptor, such as human neutrophils. Altemativdy, a polynudeotide encodirig a 
native IL8R1 can be mtroduced into a cdl to produce a n^Rl. For the assay, either whole 
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cells(»r membranes can be used to det^^ Typically, tihe as«^ for 

receptor binding is pcffonned by detennining if die present polypqjtide can conq)ete with 
radioactive, native lU or lURl Irindmg compounds for bindi^ Theless 
radioactivity measured the less native ILSboimd to the recq>tor. See Sakuraie/o/., EP 
5 480 381 and Adachi etal., FEES Lett 31 lf2V 179-183 (1992) for examples of receptor 
bmding assays. 

The IL8R1 binding can also be measured utilizing signft l transduction ass^. 
TheIL8Rl binding compounds which inhibit lU acth% can compete witfi natiw 
modulate signal transducttoa Typical agnal transduction assays measure Ca2^, IP3, and 
10 DAG levels as described herein. 

Most celhilar Ca2^ ions are sequestered m the mitodiottdria» endopk^ 
relicuhmi, and other c^oplasmic veades, but binding of IL8 to IL8R1 will trigger the 
increase offiree Cations in the cytcyplasm. With fluorescent dyes, sudi ^furorl^ the 
concentration offiee Cancan be monitpred. The ester of &r8-2 is added to the media of 

15 tiie host odls expressing ETBi receptor polypeptides. The ester of fura-2 is lipophilic and 
dififiises aoross the membrane. Once inside the cell, the fura-2 est^ is hydrolyzed by 
cytosolic esterases to its non-Hpophilic form, and then the dye cannot diflRise back out of 
the cdl. The non-Iipophilic form of &ra-2 will fluoresce when it binds to the free Ca^ ions, 
\^ch are rdeased after binding ofaligand to IL8R1. The fluorescrace can be measured 

2 0 without lyang the cdls at an exdtation spectrum of 340 nm or 3 80 nm and at fluOTescence 
qpectrum of 500 mn. 

The rise of fiee cytosolic Ca^ concentrations is preceded by the b/drolysis 
ofpho^hatid^inositol4,S-faispho^hate. Hydro^ of this phospholipid by the plasma- 
membraM enzyme phospholqiase C yidds 1,2-diac^glycerol (DAG), which remains in the 

25 membrane, and the wator-sohiUe inositol l,4,S-tripho^hate (IP3). Binding of endotfadm 
or end ot hcBn agonists will increase the concentration of DAG and P3. Thus, agnal 
transduction activity can be measured by monitoring the concentration of these hydrolysis 
products. 

To measure the IP3 concentrations, radioactivdy labeUed ^-inositol is 
30 added to the media ofhostcdls expressing IL8R1. The ^-inositol taken up by the cdls, 
and after stimulation of the cells with IL8, the resulting inositol triphosphate is separated 
from the mono and di-phosphate forms and measured. Alternatively, Amersham provides 
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an inosatol 1 A^-'^bosplmte assi^ system. Wtlh tiiis system Amersham provides tritylated 
inoatol 1 A5-trq>ho^hate and a receptor capable of distinguishing the radioactive inositol 
from other inositol phosphates. Witii these reagents an effective and accurate competition 
ass^ can be performed to determine the inositol triphosphate levels. 
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C. Examples 

The examples presented below are proved as a further guide to the 
practhioiier of ordmaiy stall in the art, and are not to be construed as limiting the invention 
in airway. 

5 

0) Mataials for the following examples: 
Recombinant human IL8, (SlOa (CHIO/MGS A), and "^-IL8 were 
prq>ared a$ described in Hammond, MJE.W. et al.^ I. Ttrmi^niftt ISS: 1428-1433 (199S). 

10 Oi) Construction ofPolypqytidesSEQ ID NO:2 to SEQ ID NO: IS 

M constructs were generated by PGR acccmiing to Shyamah a/., M^S^ 
Mnleailfir RtQl^ 1 i^o>-ui» (1 ooi) ih^ ^^^^n thnt ^rmf Polymrm jc rmi mcd 

in the place of Taq Polymerase. TheDNAtcmplate was either 4e native IL8 or //Slsyw. 

ilSsyn was constructed as desoibed in NfiBer ei al,^ Protdn Expresaon. Purif 6: 357-362 

15 (1995). The IL8 sequence is also described in Aschauer ei al, PCT WO89/04836 and 

Gregory et al., Proc. Natl. Acad. Sci. USA 85: 9199-9203 (1988). 

Amino add substitutions were introduced according to Shyamala et al^ Gene 

(AmSL) 22: 1-6 (1991) by ovalap PGR using the sense and antisense mutated primers m 

combination iKoth appropriate end primers as listed in the table bdow: 



YJ3L 


AAGAGACrreTOSGGACCTTTC 


S14Q 


AAGAO^TATCAGAAACCITrcr"^ 


F21N 


CACCCCAAAAACATCAAAGAA 


V41F 


GAAATTATTTTCAAACTTTCT 


D45R 


AAACITTCTCGCGGAAGAGAG 


R47K 


GATGGAAAGGAGCTCIOTCT 


IA9A 


GATGGAAGAGAGGCTTGTCT 


L49F 


GGAAGAGAGT0CTX3TCTGGAC 


IA9S 


GGAAGAGJWSTTCTGTCTGGAC^^ 


Y13L,S14Q 


AAGACACKKaGAAACCm 


R47K,D52N 


(See note below) 


B48K,L49A 


GATGGAAGAAM^CfTCT 


B48K,P52N 


GATGGAAGAAAACTCTOTCT 
Also, see note below. 
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R47K,B48K,D52N GATGGAAAGAAACTCTCTCT 
Also, see note below 



The mutations in condnnation with DS2N were obtained by aiiq)Iifying respective 
nmtated DNA tenq>lates with the primers for DS2N mutation. 

Mutations were gmerated with the following 5' sense and 3' antisense end primers 
5 5' end sense 

GAAGGGGTACCCTTGGATAAGAGAAGTGCTAAAGAACTTAGATGTCAA 
3' end antisense 

AGACCGCTCGAGCTATTATGAATTCTCAGCC. 
In adcfition to these end primers, sense primers were used^ tfae sequel^ 
10 in Stable above. Also, antisense primers were utilized, the sequence of is the 
Feverse-conq>leDEient of the sequences in table above. 

(jai) Protein E7q>resaon and Purification 

E9q>ressi€m cassettes for yeast secretion woie transferred as jS^HI restriction 
15 fiagmoits into vector pAB24 and introduced into Sacdiaromyces cerevisae strain MB2-1 
by dectroporation. Vector pAB24 is described Brake ei aL, Brake ei cd.^ Methods 
Enzvmol. 185: 408-421 (1990) and EP 324 274. 

Chimeric and mutant diemokines wo^e purified from 50-200 mL of yeast culture 
broth by batch adsorption on S-Sepharose, Fast Flow (Pharmacia Biotech Inc., Uppsala, 
20 Sweden) after adjustment to pH5.5 with 50 mM sodium acetate and eluted in 20 mM 
HEPES, pH 8.3 1 M NaO to a final concentration of 0.2-2 mg.niL. 

SDS-polyao^anude gd dectrophOTesis on 18% Tris/glydne gels indicated 80-95% 
purity. Protein conentrations were estimated by Coomassie-stained polyaoykoiide gds 
and by BCA protein assays. Amino add conq)oation and amino-terminal sequencing were 
25 performed on sdected proteins and agreed with predicted protdn sequences. 
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BindingAssays- 

C<mq)edtive bindiiig ass^ for dnmeric protdns were perfonned cm CHO- 
ILSRland CHO-IL8R2 essentially as described in Hammond et cd., I Tmmiitinl 155 : 1428- 
1433 (1995).and Tekan5)-OIson et al., PCT WO95/07934. Assays perfonned in 
> triplicate and data were analyzed by GraFit version 2.0, Erithacus Software Ltd.> Staines 
United Kingdom, written by Lealfaecbarrow. 



As^s were perfonned in tr^Ucate on fireshly isolated human neutrophils as 
10 desaibedinHanmionde/ail, sifim. cliemotaxistof^Met-Leu-Phe(100nl^ was - 
measured as a posith^ control for eadi experiment 

Dq)osEt Information 

The fonowmg materials wre dqx>»ted with die American Type Culture Collection 

15 (ATCQ, 12301 Paridawn Drive, Rodo^ 

S. cerevisae MB2-1 (pYMIP540) dq)osited 20 Jmie 1990, ATCC no. 74002. 

These materials were deposited under the terms of the Budapest Treaty on the 
International Recognition of the Deposit of Micro-Organisms for Purposes of Pat^ 
Procedure. These deposits are provided as a convenience to those of skill in the art, and do 

20 not represent an admis^on that a dq>osit is required under 35 use Section 112. The 
sequence of the polynucleotides contained in the deposited materials, as wefl as the amino 
add sequence of the pofypeptides encoded therein, are incorporated heiean by reference 
and are controlling m the event of any conffict with the written descrqption of sequences 
hereia A licmse m^ be required to make, use cmt sell the denftsitftrf matMrifflg an^ no guch 

25 licmse is hereby granted 
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SEQUENCE LISTING 



(1) GENERAL INFORMATION: 

5 

(i) APPLICANT: Wernette-Hammond, Mary Ellen . 

Shyamala, Venkatalcrishna 
Siani, Michael 
Blan^, Jeff 
10 Tekanip-Olson, Patricia 

<ii) TITLE OF INVENTION: Polypeptides with Interleukin 8 Receptor 
Binding 

15 (iii) NUMBER OF SEQUENCES: 30 

(iv) CORRESPONDENCE ADDRESS: 

(A) ADDRESSEE: Chiron Corporation 

(B) STREET: 4560 Horton Street 
20 (C) CITY: Emeryville 

(D) STATE: California 

(E) COUNTRY: USA 

(F) ZIP: 94608 

25 (v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC coicpatible 

(C) OPERATING SYSTEM: PC-DOS/MS-DOS 

<D) SOFTWARE: Pa tent In Release #1.0, Version #1.25 



30 



35 



40 



45 



55 



65 



(vi) CURF.HNT APPLICATION DATA: 
(A) APPLICATION NUMBER: 
(B5 FILING DATE: 
(C) CLASSIFICATICMJ: 

<viii) ATTCRNEY/AGENT INFORMATION: 
(A^- NAME: Chiing, Ling-Fong 
(B- REGISTRATION NUMBER: 36,482 
(C; REFERENCE/DOCKET NUMBER: 1178.100 

(ix) TELECOMMUNICATION INFORMATION: 
(A> TELEPHONE: (510) 601-2704 
(BJ TELEFAX: (510) 655-3542 



(2) INFORMATION FOR SEQ ID N0:1: 



(i) SEQUENCE CHARACTERISTICS: 

(Ai LENGTH: 72 amino acids 
50 (B- TYPE: amino acid 

( C ; STRANDEDNES S : s ingl e 
( D : TOPOLOGY : 1 inear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:1: 



60 Ser Ala Lvs Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 

1*5 10 15 



Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
20 25 30 

His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
35 40 45 



Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
70 50 55 60 
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Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



5 (2) INFORMATION FOR SEQ ID NO:2: 

(i) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 72 amino acids 
(B) TYPE: amino acid 
10 (C) STRANDEDMESS: single 

. . (D) TOPOLOGY: linear 



15 



30 



45 



60 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTXW: SEQ ID NO: 2: 



Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
20 1 5 10 15 

Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
20 25 30 

25 His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Lys Glu 

35 40 45 



Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
50 55 60 

Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



35 (2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS: 

(A) Z^ENGTH: 72 amino acids 

(B) TYPE: amino acid 

40 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 



Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
50 1 5 10 15 

Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
20 25 30 

55 His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 

35 40 45 



Ala Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
50 55 60 

Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



65 (2) INFORMATION FOR SEQ ID NO: 4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 72 amino acids 

(B) TYPE: amino acid 

70 (c) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

RECTIFIED SHEET (RULE 9^ 
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10 



25 



35 



40 



55 



65 



70 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N0:4: 

Ser Ala Lys Glu Leu Arg Cys Gin Cys lie Lys Thr Tyr Ser Lys Pro 

15 10 15 

Phe His Pro Lys Phe lie Lys Glu Leu Arg Val He Glu Ser Gly Pro 
20 25 30 



His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Lys 
15 35 40 45 

Ala cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
50 55 60 

20 Phe Leu Lys Arg Ala Glu Asn Ser 

65 70 



(2) INFORMATION FOR SEQ ID N0:5: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LE1IC3TH: 72 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 
30 (D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 



Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
15 10 15 

Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 

20 25 30 

His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Lys 
45 35 40 , 45 

Leu Cys I*eu Asn Pro Lys Glu Asn Tro Val Gin Arg Val Val Glu Lys 
50 55 60 

50 Phe Leu Lys Arg Ala Glu Asn Ser 

65 70 



(2) INFORMATION FOR SEQ ID NO:6: 



( i ) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 72 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 
60 (D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 6: 



Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
1 5 10 15 

Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
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20 25 30 

His Cys Ala Asn Thr Glu lie He Val I#ys Leu Ser Asp Gly Lys Lys 
35 40 45 

5 

Leu Cys Leu Asn Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
50 55 60 

Phe Leu Lys Arg Ala Glu Asn Ser 
10 65 70 

(2) INFORMATIC»I FOR SEQ ID NO:?: 

15 (1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 72 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) HOLECDLE TYPE: protexn 



25 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 7: 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
1 5 10 15 

30 Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 

20 25 * 30 



35 



50 



His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Lys Glu 
35 40 45 

Leu Cys Leu Asn Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 

50 55 60 



Phe Leu Lys Arg Ala Glu Asn Ser 
40 65 70 



(2) INFORMATION FOR SEQ ID NO: 8: 

45 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 72 amino acids 

(B) TYPE: amino acid 

(C) STRANDEI»3£SS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



55 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Leu Ser Lys Pro 

I S 10 15 

60 Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 

20 25 30 



65 



His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
35 40 45 

Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
50 55 - 60 . 



Phe Leu Lys Arg Ala Glu Asn Ser 
70 65 70 



RECTIRED SHEET (RIILEM 



wo 97/00^1 



-27- 



PCT/US%a0537 



(2) INFORMATION FOR SEQ ID NO:9: 

(i) SEQUENCE CHARACTERISTICS: 
5 (A) LENGTH: 72 amino acids 

(B) TYPE: amino acid 

(C) STRANHBDNESS: single 

(D) TOPOLOGY: linear 

10 (ii) MOLECULE TYPE: protein 



15 



30 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9: 

Ser Ala Lys Glu Leu Arg Cys Gin Cys lie Lys Thr Tyr Gin Lys Pro 
15 10 15 



Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
20 20 25 30 

- His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
35 40 45 

25 Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 

50 55 60 



Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



(2) INFORMATION FOR SEQ ID NO:10: 



(i) SEQUENCE CHARACTERISTICS: 
35 (A) LENGTH: 72 amino acids 

(B) TYPE: eunino acid 

(C) STRANDEDNESS: single 
iZ) TOPOLOGY: linear 

40 (ii) MOIECULE TYPE: protein 



45 



60 



70 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 10: 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
15 10 15 



Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
50 20 25 30 

His Cys Ala Asn Thr Glu He He Phe Lys Leu Ser Asp. Gly Arg Glu 
35 40 45 

55 Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 

50 55 60 



Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



(2) INFORMATION FOR SEQ ID NO: 11: 

65 (i) SEQUENCE CHARACTERISTICS: 

<A) LENGTH: 72 cunino acids 
(5) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLO(3Y: linear 



(ii) MOLECULE TYPE: protein 
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(xi) SEQOENCE DESCRIPTION: SEQ ID NO: 11: 

5 

Ser Ala Lys 61u Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
15 10 15 

Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
10 : 20 25 30 

His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Arg Gly Arg Glu 
35 40 45 

15 Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 

50 55 60 



20 



Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



(2) INFOKMATION FOR SEQ ID NO: 12: 



(i) SEQUENCE CHARACTERISTICS: 
25 (A) LENGTH: 72 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

30 (li> MOLECULE TYPE: protein 



35 



50 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 12: 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
15 10 15 



Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
40 20 25 30 

His Cys Ala Asn mir Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
35 40 45 

45 Phe Cys Leu Asp Pro Lys Glu Asn Trp V^iX Gin Arg Val Val Glu Lys 

50 55 60 



Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



(2) INFORMATION FOR SEQ ID NO: 13: 



(i) SEQUENCE CHARACTERISTICS: 
55 (A) LENGTH: 72 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

60 (ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

65 

Ser Ala Lys Glu I*eu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
15 10 15 

Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
70 20 25 30 
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10 



20 



30 



40 



so 



60 



His Cys Ala Asn Tbr Glu lie lie Val Lys Leu Ser Asp Gly Arg Glu 
35 40 45 

Ser Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
50 55 60 

Phe Leu L>ys Arg Ala Glu Asn Ser 
65 70 



(2) INFORMATION FOR SEQ ID NO: 14: 



(i) SEQUENCE CHARACTERISTICS: 

(A) hEXKSTHz 72 amino acids 
15 (B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



<ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 14: 



25 Ser Ala Lys Glu Leu Arg Cys Gin Cys lie Lys Thr Tyr Ser Lys Pro 

15 10 15 



Phe His Pro Lys Asn lie Lys Glu Leu Arg Val lie Glu Ser Gly Pro 
20 25 30 

His Cys Ala Asn Thr Glu lie lie Val Lys Leu Ser Asp' Gly Arg Glu 
35 40 45 



Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
35 50 55 60 



Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 



(2) INFORMATION FOR SEQ ID NO: 15: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 72 amino acids 
45 (B) TYPE: amino acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:15: 

55 Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Leu Gin Lys Pro 

15 10 15 



Phe His Pro Lys Phe He Lvs Glu Leu Arg Val He Glu Ser Gly Pro 
20 25 30 

His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
35 40 45 



Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
65 50 55 60 

Phe Leu Lys Arg Ala Glu Asn Ser 
65 70 

70 (2) INFORMATION FOR SEQ ID NO: 16: 
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10 



15 



25 



30 



40 



60 



(1) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANZHDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQDEMCE DESCRIPTION: SEQ ID NO: 16: 
AAGACACTGT CGG6ACCTTT C 21 
(2) INFORMATION FOR SEQ ID NO:17: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 21 base pairs 
20 (B) TYPE: nucleic acid 

(C) STRANDEI^IESS : single 
(O) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (gencmiic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 
AAGACATATC AGAAACCTTT C 21 
(2) INFORMATI(»l FOR SEQ ID NO: 18: 



35 (i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



. (ii) MOLECULE TYPE: DNA (genomic) 



45 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 
CACCCCAAAA ACATCAAAa^ A 21 
50 (2) INFORMATION FOR S5Q ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 
55 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

65 (SAAATTATTT TCAAACTTTC T 21 

(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 
70 (A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 



RECTIRED SHEET (RULE 91) 



wo 97/00601 



-31- 



PCr/US96/10S37 



(C) STRANDEDNESS: single 

(D) TOPOI*OGY: linear 

(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:20: 
AAACTTTCTC GCGGAAGAGA 6 21 
<2) INFORMATION FOR SEQ ID MO:21: 

15 <i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



10 



20 



40 



(ii) MOLECULE TYPE: DNA (genomic) 



25 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 
GATGGAAAGG AGCTCT6TCT 20 
30 (2) INFORMATION FOR SEQ ID NO:22: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 
35 (C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 22: 

45 GATGGAAGAG AGGCTTGTCT 20 

(2) INFORMATION FOR SEQ ID NO: 23: 

(i) SEQUENCE CHARACTERISTICS: 
50 (A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

55 (ii) MOLECULE TYPE: DNA (genomic) 

60 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:23: 

GGAAGAGAGT CGTGTCTGGA C 21 
(2) INFORMATION FOR SEQ ID NO: 24: 

65 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 21 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
70 (D) TOPOLOGY: linear 

RECTIRED SHEET (RULE 91) 
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(ii) HOLCCUZJS TYPE: DfeUV (genomic) 

5 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 24: 
GGAAGAGA6T TCTGTCTGGA C 21 
10 C2) INFORKATION FOR SEQ ID NO:25: 

(i) SEQUENCE CHARACTERISTICS: 

(A) USNGTH: 21 base pairs 

(B) TYPE: nucleic acid 
15 (C) STRANDECMESS : single 

(D) TOPOLOGY: linear 



20 



55 



60 



70 



(ii) MOLEOTLE TYPE: (genomic) 



(xl> SEQUENCE DESCRIPTION: SEQ ID m:25: 

25 AAGACACTGC AGAAACCTTT C 21 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

35 (ii) MOLECULE TYPE: DNA (genomic) 

40 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 

GATG(«AAGAA AA6CTTGTCT 20 
(2) INFORMATION FOR SEQ ID NO: 27: 

45 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 20 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 
50 (D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: £»IA (genomic) 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 
GATGGAAGAA AACTCTGTCTP 20 
(2) INFORMATION FOR SEQ ID NO: 28: 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 20 base pairs 
65 (B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 



(ii) MOLECULE TYPE: DNA (genomic) 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 28: 

5 GATG6AAAGA AACTCTGTCT 

(2) INFOKHATION FOR SEQ ID NO:29: 

(i) SEQUENCE CHARACTERISTICS: 
10 (A) LENGTH: 48 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 
(O) TOPOLOGY: linear 

15 (ii) MOLECULE TYPE: I»IA (genomic) 



20 (xi) SEQUENCE DESCRIPTION: SEQ ID NO: 29: 

GAAGGGGTAC CCTTGGATAA GAGAAGTGCT AAAGAACTTA GATGTCAA 
(2) INFORMATION FOR SEQ ID NO:30: 

25 

(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 31 base pairs 
<B) TYPE: nucleic acid 
<C) STRANDEDNESS: single 
30 (D) TOPOLOGY: linear 



35 



40 



(ii) MOLECULE TYPE: DNA (genomic) 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 
AGACCGCTCG AGCTATTATG AATTCTCAGC C 
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WHAT IS CLAIMED : 

Apolypcfitideconqmsn^anammoad^ 

conasting of: 

5 (a) R47K: (SBQ ID MO:2) : 

Ser Ala Lys Glu Leu Arg Cys Gin Cys lie Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe lie Lys Glu Leu Arg Val lie Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu lie lie Val Lys Leu Ser Asp Gly Lys Glu 
10 Leu Cys Leu Asp Pro Lys Glu Asn Txp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 



(b) L4dA (SEQ ID KO:3) : 

15 

Ser Ala Lys Glu I-eu Arg Cys Gin Cys lie Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe lie Lys Glu Leu Arg Val lie Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu lie He Val Lys Leu Ser Asp Gly Arg Glu 
Ala Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
20 Phe Leu Lys Arg Ala Glu Asn Ser; 



(c) E48K,L49A (SEQ ID NO:4) : 

25 Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Lys 
Ala Cys Leu Asp Pro Lys Glu Asn Txp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 

30 

(d) B48K, D52N (SBQ ID NO: 5) : 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
35 Phe Bis Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Lys 
Leu Cys Leu Asn Pro Lys Glu Asn Txp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 

40 

(e) R47K, B48K, D52N (SEQ ID HOzS) z 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
45 His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Lys Lys 
Leu Cys Leu Asn Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 



50 (f ) R47K, D52N (SEQ ID NO: 7) : 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe He Lys Glu lieu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Lys Glu 
55 Leu Cys Leu Asn Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 



(g) Y13L (SBQ ID NO: 8): 

60 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Leu Ser Lys Pro 
Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
65 Phe Leu Lys Arg Ala Glu Asn Ser; 
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10 



20 



40 



50 



55 



(h) S14Q (SBQ ID NO: 9): 

Ser Ala Lys Glu Leu Arg Cys Gin Cys lie Lys Thr Tyr Gin Lys Pro 
Phe His Pro Lys Phe lie Lys Glu Leu Arg Val lie Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu lie lie Val Lys Ijeu Ser Asp Gly Arg Glu 
Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 

(i) y41F (SEQ ID NO:10): 



Ser Ala Lys Glu Leu Arg Cys Gin Cys lie Lys Hir Tyr Ser Lys Pro 
15 Phe His Pro Lys Phe lie Lys Glu Leu Arg Val lie Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu lie lie Phe Lys Leu Ser Asp Gly Arg Glu 
Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 



(j) D45R (SBQ ID M0:11) : 



Ser Ala Lys Glu Leu Arg Cys Gin Cys lie Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe lie Lys Glu Leu Arg Val lie Glu Ser Gly Pro 
25 His Cys Ala Asn Thr Glu lie lie Val Lys Leu Ser Arg Gly Arg Glu 
Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser 

30 (k) L49F (SBQ ID NO:12) : 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
35 Phe Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser; 



(1) L49S (SBQ ID MO:13) 



Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
Ser Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
45 Phe Leu Lys Arg Ala Glu Asn Ser; 



(m) F21N (SBQ ID 110:14): 



Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Tyr Ser Lys Pro 
Phe His Pro Lys Asn He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys. Arg Ala Glu Asn Ser; and 



(n) Y13L, S14Q {SBQ ID N0:15) : 

Ser Ala Lys Glu Leu Arg Cys Gin Cys He Lys Thr Leu Gin Lys Pro 
60 Phe His Pro Lys Phe He Lys Glu Leu Arg Val He Glu Ser Gly Pro 
His Cys Ala Asn Thr Glu He He Val Lys Leu Ser Asp Gly Arg Glu 
Leu Cys Leu Asp Pro Lys Glu Asn Trp Val Gin Arg Val Val Glu Lys 
Phe Leu Lys Arg Ala Glu Asn Ser. 
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2. ApolypqrtideconqirianganaimTO 
mutant of a refereoce 86quem:e sdected firc^ 

SEQ ID N0:2; SEQ ID N0:3; SEQ ID NO:4; SEQ ID N0:5; SEQ ID 
NO:6;SEQIDNO:7; SEQIDN0:8; SEQIDNO:9; SEQ ID NO: 10; SEQ ID NO: 11; 
5 SEQ IDNO:12; SEQ ID NO:13; SEQ ID N0:14; and SEQ IDNO:lS. 



3. 11iepolypqstideofaahn2,ivlief€msaidani^ 
sequence esduhhs at least 80% sequence identhy to the reference sequence. 

10 

4. Apofypq)tidecoiiq9riangananiim>ad^ 
fiagment of a reference sequence selected from the group consisting o£ 

SEQ ID NO:2; SEQ ID NO:3; SEQ ID N0:4; SEQ ID NO:S; SEQ ID 
NO:6; SEQ ID N0:7; SEQ ID N0:8; SEQ ID NO:9; SEQ ID NO:10; SEQ ID N0:11; 
15 SEQ IDNO:12; SEQ ID N0:13; SEQ ID NO:14; and SEQ ID NO:15. 

5. The pc^ypeptide of Claim 4, wh^dn said ammo aod 
sequence exhibits at least 80% sequence identity to the reference sequence. 

20 6. A polypeptide compristog an amino add sequence is a 

fiision of a reference sequence sdected finom the group consisting o£ 

SEQ ID N0:2; SEQ ID N0:3 ; SEQ ID NO:4; SEQ ID NO:5; SEQ ID 
NO:6; SEQ ID N0:7; SEQ ID N0:8; SEQ ID N0:9; SEQ ID NO: 10; SEQ ID NO: 1 1; 
SEQ ID NO: 12; SEQ ID N0:13; SEQ ID NO:14; and SEQ ID NO: 15. 

25 

7. . The polypq)tideofC3ahn 6, wherein said amino add 

sequence exhiUts at least 80% sequence identity to the reference sequence. 



30 



8. A polynudeotide conqmstng a sequence coding an amino 

add sequence sdected from the group consisting of: 
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SEQ ID N0:2; SEQ ID N0:3; SEQ ID NO:4; SEQ ID NO:S; SEQ ID 
N0:6; SEQ ID N0:7; SEQ ID NO:8; SEQ ID N0:9; SEQ ID NO:10; SEQ ID N0:11; 
SEQ IDN0:I2; SEQ ID N0:13; SEQ ID NO:14; and SEQ ID N0;15. 

5 9. A polynucleotide of Claim 8, fiirth^ comprising a promoter 

which is opmbly linked to said coding sequence. 

10. A host ceUcon^)riangtiie polynucleotide of Claim 9. 

10 11. A mediodofprodudng a pofypqytidecfqmble of modulating 

an IL8 lecqitor-^nediated Inological response conqnristng: 

(a) providing a host ceflcompriang a polynucleotide that 
conqnises a sequence coding an amino add sequence sdected from the group conasdng of: 

SEQ ID N0:2; SEQ ID NO:3; SEQ ID NO:4; SEQ ID NO:5; SEQ ID 
15 N0:6; SEQ ID NO:7; SEQ ID NO:8; SEQ ID N0:9; SEQ ID NO: 10; SEQ ID NO: 1 1; 
SEQ ID NO:12; SEQ ID N0:13; SEQ ID N0:14; and SEQ ID NO:15. 

(b) cuhuring the host cdl xxnd&r conditions that induce 
expresaon of the polypeptide. 

20 

12. A medu>dofmodulating an ILSrecqrtor-mediated biological 

refuse by contacting cells capable of an IL8 recqitornnediated response widi an effective 
amount of polypeptide conqirisiqg ananum) add sequence sdected from the group 
ccmsisting o£ 

25 SEQ ID N0:2; SEQ ID NO:3; SEQ ID N0:4; SEQ ID NO:5; SEQ ID 

N0:6; SEQ ID NQ:7; SEQ ID N0:8; SEQ ID N0:9; SEQ ID NO:10; SEQ ID NO:ll; 
SEQ ID NO: 12; SEQ ID NO:13; SEQ ID N0:14; and SEQ ID NO:15. 
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13. A method of inhgAipg IL8 recqitor twiitKng Ky c^wi ta ffHn g 

odls producing IL8 reoqrtor polyp^deswhh an inhiUting amount of a polypeptide 
conqniang an amino add sequence sdected finom the group corssisting of: 

SEQ ID N0:2; SEQ ID N0:3; SEQ ID N0:4; SEQ ID NO:5; SEQ ID 
5 N0:6; SEQ ID NO:7; SEQ ID N0:8; SEQ ID N0:9; SEQ ID NO: 10; SEQ ID NO:l 1; 
SEQ ID N0:12; SEQ ID N0:13; SEQ ID NO: 14; and SEQ ID N0:15. 



